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(54) Network communication with printing systems 



(57) A method lor a user machine to communicate 
with a printing system over a network by determining a 
URL address lor a printing system and transmining in- 



formation to the URL address lor printing a tile at the 
printing system. The printing system may receive or re- 
trieve (iles for printing, and also rr^ay provide status in- 
formation to the user machine. 
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Description 
Backofound 

The invention relates to communications in printing 
systenis over networks such as the World Wide Web 
(web). , 

To print a lile. a user typically launches an appropri- 
ate application (or opening the file and selects a printing 
system that is locally connected, either directly or 
through a local area network (LAN). The application (or 
a printer driver) processes the file into a format connpai- 
ible with the specified printing syslem and sends the 
processed file to the printing syslem using the appropri- 
ate protocol. 

Printing can be a memory and CPU intensive task. 
A user is generally Itmited to locally connected printing 
systems, and.the user's software, must be configured to 
provide the appropriate file formal and communication 
protocol lor .Ihe selected printing syslem. 

Summarv 

In generalt in one aspect, the invention features a 
method for a user machine to communicate with a print- 
ing syslem over a network by determining a tJRL ad- 
dress for the printing syslem and transmitting informa- 
tion to the URL address lor printing a file at the printing 
syslem. 

Cenain implementations ol the invention include 
one or more of the following tea lures. The method trans- 
mils the file lo.lhe URL-address. The method further in- 
cludes opening a file in an application and transmitting 
inlormalion lor priming the opened file. The method 
transmits formatling information to the URL address. ^ 

The method transmits information to the URL ad- 
dresses using a browser. Such information^ may be the 
URL address for the file to be printed at the printing sys- 
lem. 

The method (unher includes receiving a job submis- 
sion lorm. specilying. in the job submission form, infor- 
mation (or the lile to be printed, and transmitting the job 
submission (orm to the URL address of the printing sys- 
lem. The inlormation specitied in the job submission 
lorm may include die identification, which may be. lor 
example, a URL address (or the file. The method may 
further include retrieving the file identified in the job sub- 
mission (orm and liansmiiltng Ihe reliieved file to the 
URL address of the printing system. 

The network over which the user machine commu- 
nicates with the printing system may comprises the 
World Wide Web The printing system may be housed 
wrthin a single device such as a printer. 

In general, in another aspect, the invention features 
a method for a printing syslem to retrieve a file for print- 
ing by receiving a request to prim a lile ideniified by a 
LJRL address, retrieving ihe lile Irom the URL address, 
and printing the lile 



Certain implemenlatioris of the ffivention include 
one or more of the following features. The method fur- 
ther includes receiving a print request Uom a user ma- 
chine, transmitting a job submission form to the user ma- 
£ chins in response to the received print request, and re- 
ceiving a completed job submission fomn from the user 
machine including the URL address ol a file to be print- 
ed. 

The print request may be received over a direct con- 

10 neclion. a local area network connection, or over the 
Wprid Wide Web. 

The method may retrieve the file over a direct con- 
nection, over a local area network connection, or over 
the Wortd Wide.Web. 

IS The printing system may comprises a single device, 
such as a printer, or may comprise a first component for 
retrieving the file from the URL address and a separately 
housed second component tor printing the file. 

In general, in another aspect, the invention features 

20 a priming system for communicating with users over a 
network, including a rennoie I/O interface including a 
server identified by a URL address for communicating 
with users' over a network and an output system con- 
nected to the remote I/O interlace, for printing files in 

2S rosponao to communications rocoivod by the romoto 1/ 
O interlace. 

Certain implementations of Ihe invention include 
one or more of the following features. The remote I/O 
interface receives a file over the network, and the output 

30 system prints the received file. The remote I/O interface 
further includes a client for retrieving a file over the net- 
work. For example, the client retrieves files in response 
to communications received by the remote I/O interlace. 
The printing syslemf urther includes a local I/O interface. 

35 wherein the client retrieves files in response to commu- 
nications received by the local I/O interface. The output 
system prints files retrieved by the client. . 

The remote I/O interface further includes a transla- 
tor for translating files before the output system prints 

40 the file. 

The printing syslem further includes a status data- 
base for storing status information lor the output system, 
and the remote I/O intertace provides information from 
the status database over the network. 
45 The network over which the printing system com- 
municates with users is ihe World Wide Web (web) and 
the remole I/O interface provides inlormalion from the 
slalus database by posting a web page. 

The remole I/O interface provides information from 
so the status database in response to a query received 
trom a user over the network. The printing system fur- 
ther includes a local I/O intertace lor providing informa- 
tion from tho status database. 

The remole I/O inte rface and the output system may 
55 comprise separately housed units or may be comprised 
of a single unit such as a printer 

Among the advanlages ol the invention are one or 
more ol the following Enabling a user to print at printing 
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systems accessible over the web enlarges the universe 
of av?iil;)ble printing systems. Further, users may access 
a printing system having a web server using a traditional 
search engine. Enabling a user to send a file for printing 
or to check the status ol a print job for the file without 
opening the lite in an application conserves resources 
includihp time, proc^sinp power, artd memory at the us- 
er's end Transmission of a file over the web uses a com- 
mon communication protocol lor sending and receiving 
the lilo 

Other features and advantages of the invention will 
become apparent tfom the following description and 
Irom the claims 

Brief Descnption of the Prawtngs 

Figure i is a block ciHcrHm o! a web printing system 
in accordance with no invcniron 

Figures 2 and 2 ate flow diagrams for printing at a 
web piinling systorn 

Figuie 4 illublfritub h |ob but^rnission form. 

Figure 5 is a flow dirigiesm tor prtnltng at a web print- 
ing system. 

Figure 6 iltustr<itcs n |Ob sle'itus form. 

Description 

Referring to Figure 1 h web printing system. 100 in- 
cludes an output system itO \hs\ may include, for ex- 
ample. R printer controller It 1 . an interpreter 1 1 2. a print 
spooler 113. and a printer engine 114. Typically, a web 
printing system 100 services oolh local and remote cli- 
ents, and accordingly, the output system 110 is used 
with both a local I/O interlace 120 and a remote I/O in- 
terlace 130. 

The output system HOhandles files after they have 
been properly formatted for prtnting-and does not differ- 
entiate between files received from local and remote cli- 
ents. 'When the output system 1 1 0 is inlormed that a file 
is ready tor output, the controller 111 sends the file to 
the interpreter 112. and the interpreted file is sent the 
spooler 113 for output by tne printer engine 114. 

The remote I/O interlace 130 of the web printing 
system is identified on the weo by an assigned Uniform 
Resource Locator (URL) address, v/hich ts translated in- 
to an Internet address by a service such as the Domain 
Name System (DNS) (not shown). 

The web printing system's remote I/O interface 130 
includes a web server 131 that lecognizes'web commu- 
nicaitons to its URL address. The web server 131 re- 
ceives and responds to such communications using the 
standard Hypertext Transfer Protocol (HTTP). The re- 
mote I/O interface 130 also includes a, web client 132- 
that can initiate access to different URL addresses over 
the web 

• The web manager 1 33 controls the web server 1 31 
and the web client 1 32 The web manager 1 33 may also 
conirol a translator 134 for translating received lites 



when necessary, and interacts with the output system 
110 when a file from the remote I/O interface 130 is 
ready for output The web manager 133 also manages 
the storage of files In a printer memory 140 during dlf- 

5 ferent stages of the printing process. 

The web manager 1 33 may also access and manip- 
ulate data in a job status database 1 41 in printer memory 
140 that maintains updated status information for print 
jobs at the web printing system 100. 

10 A web printing system 100 such as is illustrated in 
Ftgiire 1 is capable ot various types of web communi- 
cations Including, for example, receiving files fcr print- 
ing, retrieving files from URL addresses for printing, and 
providing status information. 

75 

1. Printing tiles received over the web 

A user nray send a tile over the web to be printed 
at an accessible web printing system. By configuring 
20 both the user's machine and the web printing system ic 
communicate using HTTP, the standard protocol tor 
communication over the web. user and web printing sys- 
tem communications should be compatible. 

2S, a: Files rocoivod through a user application 

Referring to the flow diagram of Figure 2, a user 
may send a file to a web- printing system over the web 
using an application. Specifically, the user launches an 

30 appropriate application and opens a file (step 210). This 
file may be any file, local or remote, accessible to the 
user When ready to print; the user enters a command 
to print the file at a web printing system (step 220). 
Typically, the specific web printing system is dele r- 

3S mined based on preferences previously set by the user, 
such as a prior selection of a default printing system for 
printing from the user's machine or from specific appli- 
cations. Alternatively, for an open file, a user may select 
a specific web printing system on the fly from a list of 

40 printers provided by the application, listing both local 
and remote printing systems accessible to the user. 

■ The application typically interacts with a printerdriv- 
er that is precdnfigured to format and transmit files for 
printing at specific printing systems (step 230). For ex- 
ample, it- a selected printing system natively interprets 
PostScript©, the printer driver may be configured to gen- 
erate a PostScript© file from the original file. When 
ready to print, the printer driver transmils the formulted 
file over the web to the URL address of the web printing 

so system using the HTTP protocol (step 240). 

The receiving web printing system receives the for- 
matted file (step 250) through the web server 131 and 
stores the file in the printer memory 140 as instructed 
by the web manager 1 33. The web nr^anager 1 33 le con- 

ss figured to recognize that the received file is formatted 
for printing and accordingly transfers control of the file 
to the output system 110. which handles the output of 
the file (step 260). 
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b. Files received throuoh a web browser 

A user may also send a file to a web printing system 
using a web browser. With reference to -Figure 3, the 
user opens a browser such as Netscape Navigator or 
Microsolt Internet Explorer and establishes a connec- 
tion to a web printing system by entering its URL ad- 
dress (step 310), 

If desired, the web printing system may be config- 
ured to verily thai the user has authorized access (step 
320). For example, the web printing system may require 
user Identilrcalion and a password. . 

Once access is authorized or if no authorization 
system is used, the web printing system sends a job 
submission form to the user (step 330) . This will typically 
be handled by the web server 131 under the control of 
the web manager 133. 

Figure 4 illustraies an example ot a job submission 
lorm 400 received and displayed by the user's machine. 
The details of a job submission lorm may be adapteqJ to 
the capabilities of the specific printing system and the 
requirements ol specific applications. In this example, 
job submission form 400 includes a section 410 for a 
user to specify a file to be printed. The user sends a file 
to the wob printing sysicm by entering tho filonamp.of 
the tile in box 411. either manually typing the file 
pathname and filename, or using a graphical user inler- 
face icon such as "browse' box 412 to open a pull-down 
menu lisling available files. The listed files will typically 
include files resident on the user's disks or connected 
LAN. 

Job submission form. 400 also includes a section 
420 for a use; lo set prim options. The specific options 
may vary depending on the capabilities of the printing 
syslemand the requirements of specific applications. As 
shown in job submission form 400, possible options in- 
clude the. number ol copies lo be printed, the pages to 
be printed, paper.size. whether the pages are to be print- 
ed in duplex, the print quality ol graphics and text, and 
whether the printed pages are to be collated. 

The user submits the completed form by selecting 
the 'print ■ box 430 (step 340). The browser then re- 
trieves the lile listed in box 411 (step 350). M the tile can- 
not be accessed, the browser returns an error message 
to the user. Otherwise, the browser transmits the re- 
trieved lile along with the completed form back to the 
web printing system using the HTTP protocol (step 360). 

The receiving web printing system receives Ihe lile 
and the completed lorm (step 370). Unlike files trans- 
milled through an application, a file transmitted through 
a browser may not be specifically formatted for the re- 
ceiving printing system Thus, the web pnnling system 
formats the rccoivod filo (stop 380) as needed. 

A property formatted file has a file format that can 
be natively interpreted by the output system 1 1 0 and that 
reflects the printing options selected by the user. The 
web manager 133 may determine Ihe lile format of a 
received file by various methods For example, the web 



manager 1 33 may be able to derive the file format based 
on the file name extension or an examination of the file 
content. 

The inisrpreler 112 included in the output system 

5 110 may be customized to natively interpret some file 
formats, and a translator 1 34 may be provided to trans- 
late other specified file formats to one that can be na- 
tively interpreted. 

If the file format is one that the printing system na- 

10 lively interprets, translation is not needed. For example, 
many printing systems natively interpret PostScript(8) 
files, so a PostScript® file received by the remote I/O 
interface 1 30 of such a printing system will likely not re- 
quire translation. On the other hand, if the file formal is 

15 not one that the printing system natively interprets but 
can translate to an interpreiable tile format, the web 
manager 1 33 may instruct the translator 1 34 to translate 
the nie. If the file format is one that the web printing sys- 
tem can neither interpret nor translate, the web manager 

20 133 may instruct the web server 131 lo return an error 
message to the user. 

The web nnanager 133 also inserts appropriate for- 
niatting codes into the file to reflect the print options set 
by the user in the job submission lorm, and informs the 

2's output system 110 thai the filo is ready for output (stop 
390). 

2. Printing files retrieved from a URL address 

30 In addition to sending a file for printing to a web 
printing system, a user can instruct the web printing sys- 
tem to retrieve a file for printing. 

Referring to Figure 5. as with files sent using a 
browser as described above, the user uses a browser 

3S to establish a connection to a web printing system at a 
URL address (step 510). Once the connection is made 
and the web printing system oplionally verifies that the 
user has authorized access (step 520), the web printing 
system sends a iob submission form such as that illus- 

40 trated in Figure 4 back to the user (step 530). However, 
in this case, rather than specifying a file in box 411 to 
be retrieved and sent lo the printing system, the user 
specifies the URL address where the tile resides in box 
41 3. The URL address may be any address accessible 

45 by the web printing system, including local and remote 
addresses. The user also selects printer options, as de- 
scribed above, and submits the completed form (slep 
540} lor transmission by the browser lo the web priming 
system (step 550). 

50 The receiving web printing system receives the job 
submission lorm with the URL address of the file lo be 
printed (slep 560). Unlike the cases previously de- 
scribed in which the web printing sysicm receives the 
actual content of the file» the web pnnting system re- 

55 ceives only the URL address of the file. 

The web client 132 receives an instruction from the 
web manager l33 to retrieve the file (slep 570) and es- 
tablishes a connection over the web to the specified 
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URL address. If the file requires that Ihe user have au- 
thorl7ed access, the sers/er at the filers address rrvay re- 
quire the wab client to provide an identification and 
password. 

I f the file can ba accessed, the web client 1 32 down- 
loads its contents to the printer memory 1 40. Depending 
on the file forrr^t. additional files may need to be re- 
trieved. Various methods may be used to determine the 
file formal of a retrieved file. For example, the web man- 
ager 1 33 mayJ>e able to determine the file format based 
on information provided by a server at the location of the 
retrieved file, the file name extension, or the file content. 

If the file is, for example, a hypertext markup lan- 
guage (HTfy^L) file, the file may include referenced im- 
ages. When an HTML file is displayed, the referenced 
innages are automatically displayed as if the image data 
were embedded in the HTML file but are Implemented 
as references to separately stored inrtage files. To allow 
the web printing system to properly print an HTML file 
with referenced images, the web marwiger 133 may in- 
struct the web cllenl 132 to retrieve the referenced im- 
age files as well as the base HTML file. The web client 
may store the files separately in the printer memory. 1 40, 
maintaining a reference table 142 lor correlating each 
rcloronccd image file to a specific location withirt the 
base HTML file. 

As with files received from a user using a browser, 
files retrieved by the web printing system rruiy need to 
be formatted (step 580). The lila formats of retrieved 
files are determined by the web nrvanager 1 33 as dis- 
cussed above and the files are translated it necessary, 
depending on the capabilifies of the interpreter 112 and 
Iranslator 134. 

The interpreter 112 of a web printing system may 
be configured to natively interpret HTML, as well as im- 
age description languages such as JPEG (and inter- 
• laced JPEG) and GIF {and progressive GIF), which will 
give lhe web printing system the ability to output HTML 
files without translation. In such a case, the interpreter 
1 1 2 will use the reference table 1 42 to retrieve the image 
data from the relerenced image files for insertion at ap- 
propriate locations within the base HTML file. 

Alternatively; the translator 134 may include appli- 
cations lor translating tiles such as HTML JPEG and 
GIF hies into a natively inierpreted file format such as 
PostScript©. In this case, the translator 134 accesses 
the reference table 142 to retrieve the image data from 
the referenced image liles for insertion into the base 
HTML file. 

After verifying that a retrieved file is of a proper file 
format, the web manager 133 inserts appropriate for- 
matting codes to reflect the print options set by the user 
in the job submission form, and informs tho outpul sys- 
tem no that the file is ready for printing (step 590). 

3. Providing status information 

As shown in Figure 1. a web printing system main- 



tains a status database 141 for storing status informa- 
tion about its print jobs. The database 141 can be adapt- 
ed as needed for specific printing systems and applica- 
tions. For exanriple, the database 141 may record the 
5 status of print jobs requested only through the remote 1/ 
O interface 130, or may include all print jobs, including 
those- requested through the local I/O interface 120 A 
user may be given the option to cancel a print job prior 
to printing, and the cancellation will also be noted in the 
status database 1 41 . Other information stored in the sta- 
tus database 141 may vary, including information such 
as a list of jobs to be printed, identification of the user 
submitting a job. the size of the job, the time submitted, 
the time completed (if completed), and the present sta- 
tus. The present status may be. for exarrple. receiving, 
retrieving, formatting, printing, cancelled, or completed. 
A job remains in the status database 141 from the time 
of its submission through its priming or cancellation; the 
Job remains in the status database 141 after printing or 
cancellation for a duration that may be varied, or until 
deleted by the user. 

Various methods may be used to provide irlforma- 
tion Irom the status database 1 4t to users. For example, 
the web printing system may be configured to update 
tho status database 1 41 at dcsignalod stops of tho print- 
ing process. The web server 1 31 may post a v/eb page 
for status information at a separate tJRL address, and 
when contacted by users at this URL address, the web 
server 131 nnay display a standard status form providing 
information from the status database 141. Atternatively, 
the web page may be configured to allow a user to query 
the status database 141. in response to which the web 
server 131 will display a customized status forrn. 

Figure 5 illustrates an example of a status form 600, 
including the printer 10610. the file ID 620. and the cur- 
rent status 530. The status form 600 provides an option 
for the user to cancel the current job 640 and an option 
to delete the cu rent job from the status database 650.. 

The invention may be implemented in digital hard- 
ware or computer software, or a combination of both. 
For example, referring to the printing system illustrated 
in Figure 1, remote I/O interface 1 30 may be implement- 
ed using a modem and computer programs executing 
on a processor. Printer memory 1 40 may include a hard 
disk sufficient for, for example, receiving files at web 
transmission speeds, providing random access to file 
formats such as PDF (Portable Document Formal from 
Adobe System Incorporated) and allowing field up- 
grades to Ihe interpreter. The memory 140 also may in- 
clude ROM and/or RAM sufficient for storing translated 
and decompressed files. 

The invention may be implemented in specially de- 
signed hardware and software, or may bo installed on 
existing printing systems. 

Other embodiments are within the scope of the fol- 
lowing claims. The web printing system may include a 
local or remote printer, a raster image processor (RIP) 
or other output devices The remote I/O interface. 130 
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may reside in a physically district unit and be connected 
lo the oulpul system 110 through, for example, a LAN 
connection Allemalively. the remote I/O interface 130 
may be housed with the output system 110 in a single 
output device 

The. network over which the printing system com- 
municates may be a wide area network other than the 
web. in which network clients and servers are identifia- 
ble by a unilorm address. 

When a user transmits a file lor printing from within 
an application the lile may be transmitted directly with- 
out being lormriiiod by the printer driver. Instead, the 
receiving web piinlng system may format the file as 
needed lor output 

When H user idcniitics a lilc for printing by fts URL 
address to a web pimiing system, the user need not 
open the lilo However :i dcsiicd the client may use the 
browser to access tr.o I ic »\ the specitied URL address, 
and open:thc lilc :or viewing or editing in an appropriate 
application and \t\o citcni chm puni the lile from within 
the applicaiioii as Je;>c tL)ud above 

A web printing system may iclricve a file at a URL"' 
address speciNod by a remote user over the web,.of by 
a local user through direct or LAN connections. For ex- 
ample, thc.local I/O interlace 120 tn Figure 1 may be 
conhgured lo understand such a request Irom a local 
user and to return a job submission form such as that 
illustrated in Figure 4 Onco Iho lOb submission form with', 
a specified URL address is rncoived by the web printing 
system. Ihe retrieval and printing processes described 
above in section II may be lotiowed 

Communication protocols may be adapted as need- 
ed/in the above discussion, a user's machine and a web 
printing system communicate using HTTP, presently the 
standard protocol loi web communicatbns. Should lhis 
standard change. Ihe protocol used lor web printing sys- 
tem communications may be modilied appropriately. 

Methods oi retrieving files may be modified to re- - 
trievc various file formats. Sirnilarly interpreters for in- 
terpreting various lile formats and translators may be 
provided and/or updated as needed.- 

Clalms 

1 . A method lor a user machine to communicate with 
a priming system over a network, comprising: 

determining a URL addiess lor a printing sys-' 
. lem: and 

transmitting information to the URL address for 
prinltng a file al the printing system, 

2. The method of claim i. wherein transmitting infor- 
mation to the URL address lor printing a file at the 
printing system (unher comprises transmitting the 
file 



3. The method of claim 1 . further comprising opening 
a file in an applicatton, wherein transmitting infor- 
mation to the URL address for printing a file at the 
printing system further; comprises transmitting inf or- 

5 mation for printing the opened file. 

4. The method of claim 1 , wherein transmitting infor- 
mation to the URL address for printing the file at the 
printing system includes transmitting fornriaiting in- 

10 formation. 

5. The method of claim 1 . further comprising using a 
browser for transmitting information lo the URL ad- 
dress of the printing system. 

IS ^ 

6. The method of claim 5. further comprising using the 
browser to transmit a URL address for the file to be 
printed al the printing system. 

* i' • ■ 

20 7. The method of claim 1 , further comprising: 

receiving a job submission form; 
specifying, in the job submission form, informa- 
tion for the file to be printed; and 
2S transmitting tho job submission iom to the URL 

• address of the printing system. 

8. The method of claim 7, wherein the information 
specified in the job submission form includes file 

30 * identification. 

9. The method of claim 3. further comprising; 

•retrieving the file identified in the job submis- 
35 sion form; and 

transmitting the retrieved file to the URL ad- 
dress of the printing system. 

10. The method of claim 8, wherein the information 
40 identifying the file identifies a URL address for the 

file.. 

11. The method of claim. 1, wherein the network com- 
prises the Worid Wide Web. 

12. The method of claim 1 . wherein the printing system 
comprises a housed within a single device. 

13. The method of. claim 1 . wherein the printing system 
so comprises a printer. 

14. A method for a printing system to retrieve a file lor 
printing, comprising: 

55 receiving a request lo print a file identified by a 

URL address; 

retrieving the file from the URL address; and 
printing the file: 
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15. The method of claim 14. wherein receiving the re- 
quest to print the file identified by a URL address ' 
further comprises: 

receiving a print request from a user machine; 
transmitting a job submission form to the user 
machine in response to the received print re- 
quest: and : 
receiving a completed job submission form 
from the user nr^chine including the URL ad- 
dress of a file to be pnnted. 

1 6. The method of claim 1 4, wherein the request to print 
the file is received over a direct connection. 

1 7. The method o1 claim 1 4. wherein the request to print 
me file IS received over a local area network con- 
nection. 

1 8. The method of claim 1 4. wherein the request to print 
the lile is leceived over the World Wide Web. 



the output system prints the received file.' 

27. The printing system of claim 25. wherein the remote 
I/O interface further includes a client for retrieving 

5 a file over the network. 

28. The printing system of claim 27, wherein the output 
. system prints files retrieved by the client. 

'0 29. The printing system of claim 27, wherein the client 
. retrieves files in response to communications re- 
ceived by the remote I/O interface. 

30. The printing system of claim 27. further comprising 
'fS a local I/O interface, wherein the client retrieves files 

. . in response to communications received by the lo- 
cal I/O interlace. 

31 . The printing system of claim 25. wherein the remote 
20 I/O interface further comprises a Iranstalor for Irans- 

iating files before the output system prints the file. 



19. The method of claim 14. wherein retrieving the file 
Irom the URL address retrieves the file over a direct 
connection, 

20. The method of claim 14, wherein retrieving the file 
from the URL address retrieves the file over a local 
area network conneclk)n 

21. The method of claim 14. wherein retrieving the file 
from Ihe URL address retrieves the file over the 
World Wide Web. 

22. The method of claim 14. wherein the printing sys- 
tem comprises a single device. 

23. The method ol claim 14. wherein Ihe printing sys- 
tem comprises a printer. 

24. The method of claim 14. wherein Ihe printing sys- 
tem comprises a lirsl component lor retrieving the 
hie from the URL address and a separately housed 
second component lor printing the tile. 

25. A printing system for communicating with users 
over a network, comprising: 

a remote I/O interface including a server iden- 
tified by a URL address for communicating with 
users over a network: and 
an output system connected to the remote I/O 
interface, lor printing files in response to com- 
munications received by the remote I/O inter- 
face. 

26. The prinling syslem ol claim 25. wherein the remote 
I/O interface receives a file over the network, and 



32. The printing system of claim 25. further comprising 
. . a status database for storing status information for. 

25 ■ iho output system, who re in the romoto I/O inloriaco 
. provides information from the status database over 
the network. 

33. The printing system of claim 32. whefein the net- 
30 ^ work is the World Wide Web (web) and Ihe remote 

■ I/O interface, provides information from the status 
database by posting a web. page. 

34. Theprintingsyslemof claim 32, wherein the remote 
35 I/O interface provides information from the status 

database in response to a query received from a 
. user over the network. * . 

35. The printing system of claim 32, further. comprising 
40 a local I/O interface for providing information from 

the status database. 

36. The printing system of claim 25, wherein network 
over which the remote I/O interlace communicates 

45 is the World Wide Web. 



37, The printing system of claim 25, wherein the remote 
I/O interlace and the oulpul syslem comprise sep- 
arately housed units. 

38. The printing system of claim 25, wherein the remote 
I/O interface and the output system are comprised 
of a singto unit. . 



so 



S£ 



39. The printing system of claim 25, wherein the remote 
•I/O interface and the oulpul system are comprised 
of a printer 
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